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ARTICLE XIV. 



On the Accuracy of the Tabular Longitude of the Moon, to be obtained by the construction of 
New Lunar Tables. By Miers Fisher Longstreth. Read January 3, 1851. 



The discovery of the inequalities of a long period, by Hansen, together with the reduc- 
tion of the Greenwich Lunar Observations from 1750 to 1830, afford ample materials 
for the construction of new lunar tables, and lead to the inquiry, what additional 
accuracy can be obtained. The co-efRcients deduced from theory by Damoiseau, Plana, 
Pontecoulant, and those deduced from observation by Burckhardt, (though differing con- 
siderably,) give the moon's place with nearly the same accuracy. Where a difference 
exists, I have carefully compared them with observation and deduced the most 
probable value. To test the accuracy of the new co-efRcients thus obtained, I have 
selected from the " Reduction of Greenwich Lunar Observations" all the observations 
made during the years 1820, '21, '23, '24, and '25, numbering 499, and have computed the 
moon's place with the new co-efBcients, by correcting Plana's, when necessary; they 
having been used in the Reduction of Greenwich Lunar Observations to obtain the moon's 
tabular place. In the following pages I have arranged for comparison the errors of 
Plana's co-efficients and those of the new co-efficients, to which have been added the 
corrections for Hansen's inequalities, and most of the corrections required by Plana's 
theory deduced by G. B. Airy. Upon examination, it will be found that in many cases 
where the errors of the new co-efficients are large, that the observations have been made 
while the sun was above the horizon, or during twilight. The errors here given are 
necessarily compounded of the errors of the tabular place and of those of observation. 
It will be well to inquire what amount of error of observation is liable to be made, and 
for this purpose I have selected from the Greenwich Lunar Reductions the following clock 
errors, obtained by transits of stars differing little in right ascension, and observed by the 
same person, therefore free from what is generally termed "personal error." 





By transit of 


Clock slow. 


Difference. 


1820. March 6. 


Procyon. 


— 7.77 






Pollux. 


— 8.00 


.23'=3".4 


Aug. 24. 


y Aquilae. 


— 4.03 






a AquilfB. 


— 3.83 


.20'=3".0 


1831. Feb. 15. 


Procyon. 


+23.26 






Pollux. 


+25.59 


.33' = 5".0 
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By transit of 


Clock slow. 


Difference. 


Sept. 14. 


y Aqiiiloe. 


+ 5.99 






/3 Aquilse 


+ 5.65 


.34>'=5".l 


1834. Oct. 13. 


Procyon. 


— 7.63 






Pollux. 


— 7.38 


.25'=3".7 


1835. July 2. 


a' Capricorni. 


—47.70 






a= Capricorni. 


—47.50 


.20'=3".0 


Aug. 31. 


y AquilsB. 


—51.13 






a Aquilae. 


—51.44 


.31'=4".6 


Dec. 35. 


Procyon. 


— 4.31 






Pollux. 


— 4.60 


.41»=:6".l 



I have also selected from the same work, some observations where both limbs of the 
moon have been observed, and should show the same tabular error. 





Tab. 


error by 1st limb. 


Tab, 


, error by 2d limb. 


Difference. 


1823. Oct. 19. 




+ 1".3 




+ 6".5 


5".3 


1825. May 31. 




— .1 




— 4 .4 


4 .3 


June 39. 




— 1 .2 




— 4 .3 


3 .1 


July 29. 




— 2 .6 




— 5 .8 


3 .2 



Now should an error of observation be made at the time of the maximum tabular error, 
both with the same sign (and it is as Hable to be made at this time as at any other,) the 
apparent tabular error will be greater than the real error by the amount of the error of 
observation, which I have shown often amounts to from 3" to 6". In the following list 
there are comparatively few errors amounting to over 10" when the observations have 
been made under favourable circumstances, and it is but reasonable to suppose that the 
excess over 10" is due to the error of observation ; and if we reject all observations made 
while the sun is above the horizon, and the observations of November 12, 1821, and of 
January 24, 1823, (which are doubtless erroneous,) and allow for possible error of 
observation as here shown, there is no error that will exceed 7".5 or a half second of time. 

Damoiseau, in his Tables de la Lune,' 1824, has given the errors of his tables with fifty 
observations made at Greenwich, together with those of Burg and Burckhardt. I 
have also computed the moon's place for the same observations, and included the errors 
in the following list; together with those of Burg, Burckhardt, Damoiseau, and Plana for 
comparison. The errors stated in the Tables de la Lune being modified according to the 
alteration made in the moon's R. A. in the Reduction of the Greenwich Lunar Observa- 
tions. 

Philadelphia, First month 3rd, 1851. 
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Dnreof 
Obsetvation 


Errors of | 
PI ana's 
Do. efficients. 


Errors of 

Isevv 

Co efficients 


1820. 






Jan. 1 


— 5".2 


— 2".5 


3 


— 5 .9 


— 5 .3 


4 


— 3 .3 


— 2 .7 


5 


— 8 .7 


— 6 .7 


22 


— 1 .2 


+ 1.4 


23 


+ 1.2 


+ 4 .0 


24 


+ 2.4 


+ 1 .5 


27 


+ 9 .0 


+ 2 .5 


31 


— .6 


— 6.6 


Feb. J 


+ 7.6 


+ .6 


4 


— 3 .6 


— 2 .9 


8 


—16 .9 


—10 .9 


22 


+ 6.6 


+ 1.7 


26 


+ 7.9 


+ 2 .3 


27 


+ .9 


— 5 .1 


28 


+ 3 .2 


— 5 .4 


Mar. 3 


+ 1.3 


— 4 .9 


4 


+ 2.7 


— .3 


6 


— 3 .2 


— 3 .0 


8 


—15 .5 


—13 .8 


20 


+ 9 .4 


+ 3 .6 


23 


+ 9.1 


— .3 


24 


+ 2.1 


+ 2 .5 


25 


+ 5 .5 


+ 1 .3 


29 


+.0 .5 


— 6.9 


30 


+ 3.7 


— 4 .1 


31 


— 1 .5 


— 5 .6 


April 3 


— 6 .6 


— 6.5 


6 


+ 1.0 


— 3.1 


18 


+ 5 .8 


+ .6 


19 


+ 10.1 


+ 2.4 


20 


+ 13 .6 


+ 2.7 


21 


+ 10 .6 


+ 1.7 


22 


+ 11 .2 


+ 4 .6 


23 


+ 5 .6 


+ 4 .0 


24 


+ 3.1 


+ 4 .4 


25 


— .9 


+ 1 .4 


28 


—11 .5 


— 9 .9 


29 


— 6.9 


— 2 .6 


30 


—13 .1 


— 6 .7 


May 1 


— 12 .9 


— 7.1 


4 


+ 5.1 


— 3 .4 


5 


+ 11 .9 


+ 2 .4 


19 


+ 9 .0 


+ 1.1 


20 


+ 14 .7 


+ 6 .8 


21 


+ 9.7 


+ 3 .0 


22 


+ 11 .7 


+ 7.2 


23 


+ 3 .9 


+ .2 


25 


+ 4 .9 


+ 1 .4 


29 


—13 .5 


— 1 .4 


30 


—14 .9 


— 4 .2 


31 


— 6 .0 


— .0.6 


June 4 


+ 12 .2 


+ 3.4 


19 


+ 8.7 


+ 4.5 


21 


+ 7.6 


+ 1.5 


23 


+ 9.1 


+ 0.7 


24 


+ 7.6 


+ 1 .5 


25 


+ 3.1 


+ 1 .5 



Remarks, 



Moon's limb tremulous. 



Sun above the horizon. 



Sun above the horizon. 



Date of 
Observation. 


Errors of 

riana's 

Ho-Efficients. 


Errors of 

New 

::o-Efficienfs 


June 26 


+ 0".l 


+ 3".4 


27 


— 6.9 


— .7 


July 1 


— 5 .7 


— 5 .7 


2 


— 12 .5 


—12 .8 


19 


+ 5 .6 


+ 3 .8 


21 


+ 9.1 


+ 4.2 


27 


+ 5 .6 


+ 1 .9 


29 


+ 0.7 


— 5 .2 


30 


— 3 .3 


— 6 .9 


Aug. 1 


+ 1.9 


— 1 .2 


17 


+ 12 .5 


+ 9.3 


19 


+ 4 .0 


+ 2 .4 


20 


+ 3 .3 


+ 2 .9 


24 


+ 9 .3 


+ 3 .8 


26 


+ 13 .0 


+ 1.2 


28 


+ 10 .2 


+ .2 


29 


+ 6 .9 


— .6 


30 


+ .8 


— 5 .6 


31 


— 1 .5 


— 8 .0 


Sep. 1 


+ 8.4 


— 3 .6 


18 


+ 6.7 


+ 6.9 


19 


+ 9 .2 


+ 10 ,4 


21 


+ 4.8 


+ 2.1 


22 


+ 15 .1 


+ 9.6 


25 


+ 14 .1 


+ 3.1 


26 


+ 16.2 


+ 4 .9 


27 


+ 7.4 


— 3 .8 


Oct. 16 


+ 10.3 


+ 5.7 


17 


+ 4 .5 


+ 1 .5 


21 


+ 10.4 


+ 3.4 


22 


+ 0.7 


— 6.3 


23 


+ 10.0 


+ 3 .2 


25 


+ 3 .8 


— 4 .4 


26 


+ 11 .2 


+ 1 .7 


29 


+ 5.7 


— 5 .2 


Nov. 13 


+ 10 .7 


+ 5 .8 


15 


+ 3.2 


.0 


16 


+ 7.5 


+ 2 .4 


18 


+ 9.7 


.0 


19 


+ 5 .8 


— 1 .3 


23 


+ 1.2 


— 3 .1 


25 


+ 0.7 


— 5 .7 


26 


+ 3 .0 


— 3 .5 


Dec. 12 


+ .9 


— 1 .6 


14 


+ 1 .4 


+ 1.1 


21 


— 8 .5 


— 8 .7 


1821. 






Jan. 12 


+ 2 .9 


+ 1 .1 


14 


+ 8.1 


+ .5 


16 


+ 1.5 


— 2.1 


20 


— 9.6 


—11 .2 


28 


— 7 .1 


— 3 .9 


Feb. 8 


+ .3 


+ 0.2 


9 


+ 6.1 


+ 5 .6 


10 


+ 3.1 


+ .4 


11 


+ 6.3 


+ 0.1 


13 


+ 2.2 


— 6.1 


15 


— .1 


— 3 .8 


19 


— 5 .6 


— 9 .2 



Remarks. 



f This observation is 
J marked defective in 
] the Greenwich Ob- 
I servations. 



Sun above the horizon. 



Foggy. 



Moon's limb tremulous. 
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Date of Errors of 1 Errors of 
rthsf-ri-.tinn Ttatia's New 
Ob»erv auon. Co-Efflcients, Co-Efficients. 

-- - 1 


Remarks. 


1 Date of 
: Observation. 


Errors of 

Plaiia's 

Co-Efficients 


Errors of 

Now 

Co-Efhtients. 


Remarks. 


Feb. 21 


— 9".3 


— 5".3 


C Nostaf observed with- 


j Aug. 20 


— 0".5 


— 2".8 




23 
23 


— 20 .9 
—19.6 


—11 .9 
—11 .0 


( in 4 hours. 

C Nostarobserved with- 


Sept. 5 
6 


+ 1 .2 
+ 5 .4 


— 3 .9 
+ 3.7 




26 

Mar. 10 


—16 .8 

+ 3 .8 


-10 .5 
+ 3 .0 


l in 7 hours. 


7 
8 


+ 3.1 
+ 3 .6 


+ 2 .9 
+ 3.1 




11 


+ 6 .8 


+ 4 .9 




12 


+ 4.1 


— 7.9 




12 


+ 1.7 


— 2 .9 




14 


+ 3.4 


— 4 .9 




13 


+ 3.7 


— 2 .0 




17 


+ 3 .8 


— 1 .3 




14 


+ 6.6 


+ 0.9 




18 


— 3 .5 


+ 0.1 




15 


+ 0.1 


— 4 .0 




Oct. 2 


+ 1 .4 


— 0.5 




16 
22 
25 


+ 1.1 

— 7.4 

— 8 .8 


— 3 .5 

— 5 .8 

— 6 .3 


C Moon's limb very tre- 
l mulous. 


5 
8 
9 


+ 8.6 
+ 7.1 
+ 5 .7 


+ 6. .5 
+ 3 .6 
— 1 .9 




April 8 


+ 5 .8 i + 3 .0 




10 


+ 7 .8 


— 2 .7 




9 


+ 4.1 


+ 1.7 




13 


+ 8 .3 


— .5 




10 


+ 3 .9 


+ 2 .6 




15 


+ 15.9 


+ 4.8 




12 


+ 1.3 


+ 2.7 




31 


+ 8.1 


+ 3 .0 




13 


— 7 .0 


— 5 .6 




Nov. 4 


+ 6.0 


+ 2 .3 




14 


— 9 .0 


— 7 .6 




5 


+ 5 .9 


+ 1.9 




15 


— 3 .2 


_ 5 .1 




6 


+ 6 .6 


+ 0.1 




16 


— 4.0 


— 9.6 




7 


+ 10 .9 


+ 1 .6 




17 


— 4 .8' 


—13 .0 


Clock rate very irregular. 


8 


+ 12 .6 


+ 3 .3 




24 


+ 2 .0 


— 1 .4 




9 


+ 4 .4 


— 2.8 


r Defective, and no star 


25 


+ 3 .0 


+ 4.3 




12 


— 11 .2 


—19 .1 


< observed within six 


May 9 


— 1 .8 


— 3 .0 




15 


+ 9 .5 


— 1 .6 


(_ hours. 


10 


— 1 .5 


— .9 




16 


+ 3 .3 


— 4 .8 




13 


— 8 .3 


— 2 .3 




30 


+ 6 .3 


— 3 .9 




13 


— 9 .5 


_ 3 .2 




Dec. 1 


+ 11 .2 


+ 1 .2 




14 


— 7 .8 


_ 1 .9 




2 


+ 6 ,0 


— 2 .3 




15 


— 7 .0 


— 1 .9 




5 


+ 15 .6 


+ 6 .0 




16 


— 3 .2 


+ 2 .2 




6 


+ 16 .0 


+ 5 .2 




18 


—10 .4 


— 2 .9 




8 


+ 4.7 


+ 0.1 




20 


— 6.1 


_ 5 .4 




11 


+ 1 .9 


— 4 .1 




21 


— 1 .3 


— 5.3 




13 


+ 6.9 


— 2 .5 




33 


+ 10 .5 


+ 3 .0 




13 


+ 7 .0 


— 1 1 




June? 


— .3 


— 1 .1 


'Sun above the horizon, 


14 


— 2 .8 


— 9.9 




9 


— 14.2 


— 14 .1 


and nostarobserved 


15 


+ 4 .0 


— 2 .2 




14 


— 6.9 


+ 3 .9 


(_ this day. 


31 


+ 9 .0 


+ 1 .5 




18 


— 5 .0 


+ 3.1 




1 1823. 








21 


— 1 .9 


— 6.6 




Jan. 3 


+ 5 .9 


— 1 .7 




July 10 


+ 5.5 


+ 1.0 




19 


+ 7.0 


+ 2 .0 




12 


— 4 .0 


— 2.9 




23 


+ 11.1 


+ 9 .3 


Defective. 


13 


— 7.3 


— 2 .4 




24 


—19 .6 


—21 .3 


No star obs'd this day. 


14 


— 5 .9 


+ 1.9 




Feb. 3 


+ 5 .8 


— 6 .8 




16 


— 16 .4 


— 7.1 


Very cloudy. 


4 


+ 3 .5 


— 9.9 


Moon's limb tremulous. 


17 


— 3 .6 


+ 4.3 




19 


+ 13 .2 


+ 4.1 




18 


— 4 .5 


+ 2 .2 




20 


+ 5 .9 


— .6 




20 


— 7 .5 


— 5 .5 




21 


+ 3 .3 


— 2 .3 




22 


+ 6 .4 


+ .4 




22 


+ 4 .4 


•— 1 .8 




Aug. 4 


— 9.4 


— 4 .9 




23 


+ 8 .5 


+ 1 .4 




5 


+ .9 


+ 3.4 




24 


-f 5 .6 


— 2 .8 




9 


+ 4.3 


+ 1 .8 




25 


+ 5.1 


— 3.9 




10 


+ 1 .4 


— .4 




26 


+ 5 .5 


— 3 .3 




11 


+ 1 .5 


— .8 




27 


+ 2 .3 


— 5 .3 




12 


+ 3.7 


+ .8 




March 1 


+ 1 .4 


— 2.7 




14 


+ 10 .6 


+ 7.1 




19 


+ 16.3 


+ 5 .4 




15 


— 1 .3 


— 3 .5 




20 


+ 15 .3 


+ 5 .5 


Hazy. 


16 


— 3 .7 


— 4 .5 




21 


+ 15.8 


+ 5.7 




19 !— 6 .2 


— 5 .7 




23 


+ 13 7. 


— .5 
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Date of 
Observation 


Errors of 

Flana's 

Co-eiiicients. 


Errors of 
A'ew 

Co- efficients. 


Iteinarks, 


Date of 
Observation. 


Errors of 

Plana's 

Co-Efflcients. 


Errors" of 

New 

Co-ElBcients. 


Remarks. 


Mar. 27 


+ 7".4 


— 1".6 




Oct. 14 


— 0".l 


+ 1".3 




30 


— 8 .4 


—10 .9 




15 


+ 2 .9 


+ 4.1 




April 18 


+ 11 .9 


+ 5.7 




10 


+ 3 .9 


+ 4.5 




19 
20 


+ 10 .5 
+ 18 .2 


+ 1 .4 
+ 3.5 




19 
19 


— 6 .0 

— 0.7 


— .8 

+ 4.5 


i Both limbs observed. 


21 


+21 .0 


+ .6 




22 


— 5 .9 


+ 0.7 




22 


+24 .4 • 


+ 1 .0 




23 


— 6.8 


— 3 .2 




24 


+28 .6 


+ 9.7 




24 


— 6 .0 


— 4 .4 




27 


+ 3.7 


— 4.8 




Nov. 10 


— 8 .3 


— 2.8 




28 


+ 2.2 


— 4,4 




.12 


— .3 


+ 1.1 




29 


— .5 


— 5 .1 




13 


+ 2 .9 


+ 5 .6 




30 


— 7 .3 


—10.1 


Sun in the horizon. 


16 


+ 1 .4 


+ 5 .6 




May 1 


0.0 


— 1 .1 




19 


— 8 .1 


— 8 .4 


Cloudy. 


16 


+ 3.4 


+ 2 .3 




20 


+ .5 


+ 0.7 




17 


+ 4 .6 


+ 3.1 




Dec. 9 


— 9.5 


— .2 




18 


+ 2.9 


— 1 .8 




10 


— 9.8 


— 1 .4 




19 


+ 12 .2 


+ 2.1 




12 


— 1 .9 


+ 4 .4 




23 


+ 12 .2 


— 6 .3 




13 


— 0.2 


+ 5 .8 




27 


+ 8.1 


— 4.9 




14 


— 2 .7 


+ 3.2 




28 


+ 4.2 


— 3 .6 




15 


— 3.0 


+ 1 .9 




29 


+ 1.8 


— 3 .6 




18 


— 0.2 


— 2 .6 




30 


+ 2.7 


+ 1.4 




19 


— .9 


-6.1 




31 


— 1 .2 


— .3 




20 


+ 2 .6 


— 4.0 




June 1 


— 3.7 


— 2 .6 




22 


+ 4 .0 


+ 0.1 




15 


— .5 


— 1 .4 




25 


+ 2 .0 


— .5 




16 


— 6 .3 


— 8 .0 


Sun above the horizon. 


1824. 








17 


+ 1.3 


— 3 .8 




Jan. 8 


— 7 .3 


— 1 .0 




20 


+ 2.5 


— 4 .5 




11 


— 8 .6 


— 2.5 




23 


— .6 


— 8.4 




12 


— 3 .2 


•+ 2.9 




24 


+ 5.0 


— 5 .5 




13 


+ 1.6 


+ 7.3 




28 


+ 1.8 


— .2 




18 


+ 6 .3 


— 3 .8 




29 


— 3 .3 


— 4 .3 




22 


— 1 .9 


— 7 .7 




July 21 


—10 .0 


+ 0.1 




23 


— 2 .4 


— 8.5 




29 


+ .4 


— 3.0 




Feb. 9 


— 5 .9 


— 3 .2 




Aug. 14 


+ 7.7 


+ 0.8 




10 


— 7 .2 


— 1 .9 




15 


+ 7.4 


+ 2.6 




11 


— .6 


+ .2 




16 


— 2 .9 


— 2 .8 




12 


+ 10.7 


+ 6.9 




18 


— 6.4 


+ 5 .6 




15 


+ 15 .4 


+ 5.4 




19 


—14 .0 


— .5 




18 


+ .6 


— 8.0 




21 
21 


—14 .6 

—14 .7 


— 1 .8 

— 1 .9 


f Both limbs observed. 


Mar. 8 
9 


+ 7.7 
+ .5 


+ .7 
— 3 .5 




22 


—12 .9 


+ 1.0 




12 


+ 10 .6 


— 3.5 




26 


—10.4 


— 5 .5 




13 


+ 19 .3 


+ 9 .8 




28 


+ 0.7 


— 4 .3 




14 


+ 14 .5 


+ 6.1 




Sep. 11 


+ 6.2 


+ 2.1 




16 


+ 4 .4 


+ 0.1 




12 


+ 5 .9 


+ .8 




19 


— .8 


— 8.0 




13 


+ 7.3 


+ 3.4 




April 9 


+20 .6 


+ 7.0 




14 


+ .8 


— .5 




11 


+ 12 .5 


+ 6.9 




15 


— 1 .9 


+ .3 




12 


+ 10 .3 


+ 3 .6 




16 


— 4.6 


0.0 




13 


+ 1 .8 


— 2 .6 




17 
18 
19 


— 6.5 

— 8 .2 

— 8 .8 


— .4 

— 1 .6 

— .4 




14 
17 

18 


— 2 .9 

— 5 .9 

— 2 .8 


— 4.9 

— 9 .9 

— 6 .3 


5 No stars obs'd within 
l 5 hours. 


20 


—11 .6 


+ .3 




19 


— 2 .6 


— 4 .7 




22 


—17 .1 


.0 


r No star obs'd for more 


20 


— 1 .6 


— 3 .0 




24 


—19.3 


—11 .7 


< than 6'' previous and 


May 9 


+24 .3 


+ .8 




26 
Oct. 12 


— 8 .3 

— 1 .1 


— 9 .3 

— 0.3 


(_ none afterwards. 


10 
10 


+ 19 .5 
— 5 .5 


— 2 .4 

— 9.9 


5 Obs. made 48™ before 
l sun-rise. 


13 


+ 1.8 


+ 3 .3 




June 6 


+21 .1 + 2 .8 



VOL. X. — 46 
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Date of 
Observaljon. 


Errors of 
Plana's 

Co- Efficients. 


Errors of 

New 

CoEfficients. 


Remarfca. 


bate of 
Observation. 


Errors of 

Plana's 

Co-Efficients 


Errors of 

New 

Co-Efflcients. 


Remarks. 


June 7 


+22".9 


+ 1".2 




Dec. 29 


0".0 


-t 1".3 




8 


+23 .6 


+ 1 .3 




30 


0.0 


+ 2 .6 




11 


+ 8 .9 


— 6.8 




31 


— 2 .9 


+ 0.9 




12 


+ 9 .2 


— 6.3 




1825. 








15 


+ .2 


— 3 .3 




Jan. 2 


— 2 .2 


— 1 .4 




July? 


+ 16.1 


+ 5 .6 




4 


+ 1.6 


— 3 .9 




8 


+ 8 .0 


-r 1.5 




4 


+ 3 .5 


— 2 .0 




11 


+ 7.5 


+ 5.3 




5 


+ 3 .2 


— 2 .7 




12 


+ 7.9 


— 6.1 




7 


— 0.5 


— 2.6 




13 


+ 7.3 


— 3.3 




8 


— 2 .5 


— 3 .4 




15 


— 4 .2 


— 5.4 




11 


— 5.2 


— 6 .0 




16 


— 6.4 


— 6.7 




24 


— 8 .8 


— 4 .9 




Aug. 5 


— 2 .4 


+ .5 




25 


— 5 .6 


+ 1 .1 




7 


— 3 .2 


+ 0.7 




28 


— 2 .2 


+ 3 .3 




9 


— 3 .2 


— 4 .1 


> Both limbs observed. 


29 


— 5.1 


+ .9 




9 


— 1 .6 


— 2.5 




Feb. 1 


+ 9 .5 


+ 4 .2 




11 


— 0.5 


— 2 .0 




2 


+ 18 .0 


+ 10 .5 


No star obs'd this day. 


12 


— 1 .5 


— 1 .2 




3 


+ 4.1 


— 2 .5 




13 


— 2 .0 


— 2 .1 




4 


— 1 .4 


— 5.0 


Cloudy. 


15 


+ 3 .0 


— 3.2 




May 28 


+ 14.5 


+ 5.6 


Clock rate very irregular. 


18 


+ 3 .0 


— 1 .7 




30 


+ 3.1 


— .2 




31 
Sept. 1 


+ 8 .0 
— 1 .3 


+ 1 .2 
— 4 .6 




31 
31 


+ 2 .6 
— 1 .6 


+ 1.6 

— 2 .7 


i Both limbs observed. 


2 


— 4.0 


— 3 .2 




June 2 


— 2.4 


— 4 .7 




4 


—12 .7 


— 5 .5 




4 


— 4 .3 


— 4'.8 




5 


—16.9 


— 8 .0 




6 


— 6.2 


— 4 .2 




6 


—14.8 


— 5.7 




25 


+ 16.7 


+ 3 .0 




8 
8 


—17 .5 

— 16 .2 


— 8 .0 

— 6 .7 


i Both limbs observed. 


27 
28 


+ 11 .5 
+ 10.6 


— 2 .6 

— 2 .7 




13 
13 


+ 1.9 

+ 2.7 


+ 1 .8 
— 3 .5 




29 
29 


+ 10 .0 
+ 6 .9 


— 1 .9 

— 5 .0 


> Both limbs observed. 


15 


+ 4 .7 


— 4.6 




July 2 


+ 1.9 


— 4.5 




29 


— 0.8 


— 6.9 




3 


— 2.0 


— 4.1 




Oct. 1 


— 1 .0 


— 3 .2 




24 


+ 8 .5 


+ 3 .2 




2 


— 3.7 


— 4.6 




26 


+ 11 .3 


+ .5 




3 


— 3 .9 


— 3 .6 




27 


+ 11 .0 


— 2 .3 




8 


— 9 .9 


+ 1.3 




28 


+ 10.4 


— 4.8 




10 
11 


— 5.8 

— 4.3 


+ 1 .3 

— 1 .8 




29 
29 


+ 11 .4 

+ 8 .2 


— 4.4 
-7.6 


> Both limbs observed. 


12 


— 2 .1 


— 4 .6 




30 


+ 6 .3 


— 8.6 


• 


13 


— .9 


— 6.3 




31 


+ 6.4 


— 5 .5 




14 


+ 1.4 


— 5 .0 




Aug. 1 


+ 3 .5 


— 4.6 




15 


+ 0.1 


— 6.2 




2 


+ .8 


— 5 .1 




29 


— 2 .0 


— 2.9 




4 


+ .6 


— 0.2 




Nov. 2 


+ 6.7 


+ 2 .9 




5 


+ 1.4 


— 3.2 




3 


+ 1.7 


+ .4 




6 


+ 1.8 


— 3 .2 




5 


— 6.4 


— 2.5 




7 


+ 1.5 


— 2 .3 




7 


— 0.2 


+ 4 .0 




23 


+ 0.6 


+ 1 .9 




11 


+ 1.7 


— 1 .1 




24 


+ 0.7 


— 0.7 




14 


+ .6 


— 3 .9 




25 


+ 4.8 


+ .4 




15 


+ 1.7 


— 4.9 




26 


+ 6.4 


+ .2 




Dee. 1 


— .6 


— 2 .7 




30 


+ 6.9 


+ 1 .4 




3 


+ .5 


+ 2.2 




31 


+ 4.3 


— 1 .3 




5 


+ 1.2 


+ .7 




Sept. 19 


— 1 .8 


— 4.7 




7 


+ 7.1 


+ 3.3 




20 


— 5 .7 


— 5 .5 




8 


+ 8.7 


+ 4 .9 




21 


— 6 .6 


— 5 .8 




10 


— 1 .4 


— 3 .0 




22 


— 4 .0 


— 4.1 




11 — 2 .3 


— 3 .2 




26 


— 3 .8 


+ 0.7 




26 — 6 .7 


+ 2 .5 




27 1 — 5 .4 


— 1 .7 
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Date of 
Observations. 


Errors of 

Plana's 

Co-Efficieats. 


Errors 
New 
Co-Efflcients. 


Remarks. 


Date of 
Observations. 


Errors of 

Plana's 

Coefficients. 


Errors of 

New 

Co-Efflcients 


Remarks. 


Sept. 28 


— 2".5 


— l".l 




Nov. 24 


— 3".l 


— 3".6 




29 


+ 0.4 


— 2 .3 




25 


+ 3 .5 


+ 0.2 




Oct, 2 


+ 6 .6 


— 0.6 




26 


+ 3.2 


— 1 .5 




3 


+ 1 .1 


— 6.8 




Dec. 14 


+ 5.7 


— .9 




21 


+ 5 .0 


— 2 .6 




15 


+ 7.7 


+ 1.7 




22 


+ 2.1 


— 3 .9 




16 


+ 7.8 


+ .6 




24 


— 6 .8 


— 3 .9 




17 


+ 10.0 


+ .5 




25 


— 5 .2 


+ 0.4 




18 


+ 15.9 


+ 4 .5 




26 
26 


— 7 .3 

— 4.4 


— 2.2 
+ 0.7 


i Both limbs observed. 


19 
20 


+ 8.2 
+ 10 .3 


— 2 .1 
+ 3 .5 




29 


.0 


+ 3.7 




22 


+ 6 .5 


+ 3.4 




30 

Nov. 3 

15 


— 2 .8 

— 4 .4 
+ 12 .1 


— 6 .2 
—10 .6 

+ 1 .7 


C Obs. made 36™ before 
(^ sunrise. 


23 
24 
25 


+ 7.0 
+ 6.0 
+ 10.1 


+ 2 .0 
— 0.3 

+ 2 .2 




19 


+ 10.8 


— 2.1 




26 


+ 9.0 


+ 3.4 




21 


+ 4 .5 


— 2 .7 




27 


+ 4.5 


+ 1.8 




22 


— 0.7 


— 2 .8 
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»^ A /* ^Nl L* 


Errors of 


Errors of Burckhardt's 


Errors of Damoiseau's 


Errors of 


Errors of 


Date of Observation. 


Burg»s Co-Efficients. 


CoEfflcients. 


Co-Efficients. 


Plana's Co-Efficients. 


Wew Co-Efficients. 


1802. January 18 








+ 2".5 


+ 3".4 


18 


+ 2".4 


+ 3".5 


— 2".3 


+ -1.7 


+ 2 .3 


19 


+ 1.1 


— 6.6 


— 6.5 


+ .8 


+ .5 


22 


+ 2 .& 


— 1 .5 


+ 6.9 


+ 1.6 


+ .8 


February 13 


— 5.5 


+ 0.1 


— 7 .5 


+ 1.2 


— 3.7 


15 


— 0.9 


— 4.3 


+ .4 


— 4 .1 


— 5 .4 


16 


— .7 


— 3 .2 


— 2 .1 


— 6 .6 


- 8 .7 


March 13 


—13 .3 


— 4.4 


—17.6 


+ 9.2 


+ 3.1 


14 


— 2.9 


— 4 .7 


— 5 .2 


+ 1.5 


— 1 .9 


15 


—10 .2 


— 10 .3 


— 8 .3 


+ .4 


+ 0.2 


10 


+ 3 .3 


+ 6.8 


+ 9 .0 


— 6.6 


— 4.9 


17 


+ 5 .9 


+ 6.2 


+ 6.0 


— 8.0 


— 7.9 


April 1 1 


— 5.3 


—16.2 


—12 .2 


+ 9 .3 


+ 3.2 


12 


— 5 .7 


—15.9 


—12 .6 


+ 6 .8 


+ 4.1 


25 


+ 9.7 


— 2 .2 


+ 1.0 


+ 12 .7 


+ 7 .3 


Mays 


+ 3.7 


— 4.5 


+ 1 .3 


+ 0.8 


— 2 .0 


9 


+ 4 .2 


— 6.1 


— 1 .9 


+ 3.5 


— .7 


10 


— 2 .1 


—15 .3 


—12.1 


+ 6.8 


+ 2 .6 


11 


+ 3.9 


— 8 .0 


— 6.0 


+ 4.2 


+ 1.4 


21 


+ 16.8 


+ 0.2 


+ 8.7 


— 4 .4 


+ 1.3 


22 


+ 9 .2 


— 3 .3 


+ 2.8 


+ 3 .5 


+ 4.3 


23 


+ 13.5 


— .5 


+ 5 .6 


+ 4 .5 


+ 2.4 


June 18 


+ ■9.4 


— 2 .0 


+ 7.1 


— 3 .8 


+ 3.5 


August 12 


— 6.4 


+ .2 


+ 1-1 


— 4.5 


— 2 .8 


13 


— .5 


+ 10.1 


+ 9.0 


— .6 


— 1 .3 


14 


— 4 .8 


+ 4.1 


— 1 .9 


+ 1.7 


— 2.0 


15 


— 1 .3 


+ 6.8 


+ 3 .2 


+ 7.8 


+ 1.1 


September 10 


+ l.l 


+ 9 .7 


+ 3.4 


— 3.4 


— 0.5 


12 


— 8 .9 


— 3 .1 


— 7 .7 


+ 14.6 


—12.1 


October 9 


+ 1.7 


+ 1.6 


— U .2 


+ 5 .5 


+ 3 .0 


10 


+ 7.7 


+ 12 .8 


+ 1 .5 


+ 3 .3 


0.0 


November 7 


— 4 .7 


+ 1 .1 


—10.3 


+ 8.4 


+ 2 .2 


December 2 


— 5 .2 


+ 2 .3 


— 8 .4 


— 1 .8 


+ .3 


3 


+ 7.9 


+ 12 .5 


+ 7.0 


— 1 .5 


+ .8 


4 


+ 2 .0 


+ 5 .0 


+ .9 


— 3 .1 


— 2 .4 


14 


— 6.4 


— 3 .1 


— 6.7 


— 8.6 


— 4.9 


17 


+ 2 .2 


+ 3 .6 


— 4.3 


—11 .2 


— 5 .4 


1803. January 11 


— 1 .1 


— 0.8 


— 1 .2 


—10.5 


— 5 .0 


February 9 


+ 8 .3 


+ 4.7 


+ 6.3 


— 3 .5 


— .2 


10 


— 0.1 


+ 6 .5 


+ 6.0 


— 8.5 


— 3.6 


April 2 


— 7.0 


— .4 


— 9.3 


—11 .5 


— 6.6 


3 


— 5.1 


— 2.8 


— 5.5 


—13 .6 


— 8.0 


4 


— 4.9 


— 6 .2 


— 5 .2 


— 6.9 


— 2.6 


5 


+ 2.3 


+ 3.0 


+ 1 .8 


— 8 .6 


— 8 .6 


May 3 


— 6.8 


- 1.6 


— 6.1 


—10.4 


— 2 .5 


4 


— 2.3 


+ 3.4 


— 2 .8 


—12 .6 


— 5.4 


30 


— 3.3 


— 8 .0 


—11 .1 


— 6.5 


— 2 .3 


31 


—10 .2 


—10 .8 


—12.7 


— 4 .1 


+ .8 


June 27 


+ 0.3 


— 1 .2 


— 4.9 


— 8.7 


— 3.9 


28 


— 0.4 


— 3 .0 


— 7.8 


— 2 .9 


— 0.9 


29 


+ 4.5 


+ 2 .9 


— 0.2 


— 5.7 


— 5.2 



